
 
 

 
 

 

 

TTEECCHHNNOOLLOOGGYY  IINNFFOORRMMAATTIIOONN  SSHHEEEETT  
GGRRAANNUULLAARR  AACCTTIIVVAATTEEDD  CCAARRBBOONN  

Proven Process 
Standard granular activated carbon is approved for 
treating drinking water throughout the United States. 
MADEP has also approved standard granular activated 
carbon for removal of perchlorate from groundwater for 
studies performed at Camp Edwards in 2003.   

 
 
 
 
 
 

 
 
 
 

 
 
 

 
 

This data sheet provides information on granular activated 
carbon and tailored granular activated carbon; groundwater 
treatment methods are proposed for use in the Impact Area 
Groundwater Study Program’s cleanup at Camp Edwards 
on the Massachusetts Military Reservation (MMR).   
     Tailored and standard granular activated carbon are 
used to remove contamination from water. Their proposed 
use at Camp Edwards will be to remove explosives and the 
water-soluble salt, perchlorate, from groundwater.  
     U.S. Environmental Protection Agency (EPA) and the 
Massachusetts Department of Environmental Protection 
(MADEP) approvals and public input on use granular 
activated carbon will be obtained prior to the start of 
treatment.  Quality assurance measures, including 
sampling of treated groundwater, will be conducted 
throughout the operation of any system using tailored or 
standard granular activated carbon. 
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Studies at Camp Edwards 

The Impact Area Groundwater Study Program 
commissioned a series of studies to determine the 
ability of standard and tailored granular activated 
carbon to remove perchlorate from groundwater to the 
EPA-approved detection levels used at Camp Edwards 
(0.35 ppb).   
    Laboratory studies included Rapid Small Scale 
Column Tests, which are widely used to determine how 
well a treatment medium can remove contaminants. 
These studies used both standard and tailored granular 
activated carbons to determine the ability of each to 
remove perchlorate.  Results showed tailored carbon 
removes perchlorate from groundwater up to eight times 
better than standard granular activated carbon, but its 
ability to remove explosives was significantly reduced. 
     A field-scale study to test tailored granular activated 
carbon is underway to determine if this medium can 
treat perchlorate to levels below the 0.35 ppb detection 
level.  The study will be completed in summer 2004. 
Results from this evaluation will help determine the 
most effective way to remove perchlorate and 
explosives from groundwater at Camp Edwards. 
What is Granular Activated Carbon? 
lar activated carbon is a highly adsorbent material 
to remove contamination from water. Granular 

ted carbon particles are commonly used in municipal 
ome drinking-water filter systems to remove odors, 
 and excess chlorine. Carbon also is used to treat 
minated groundwater.   As water passes over the 
n, contaminants stick to the surface of the particles. 
anular activated carbon is manufactured from 
ials with a high carbon content such as coal, wood, 
ut shells, or walnut shells.  It is “activated” by heating 

 increase the amount of surface area, giving 
minants more surfaces on which to adhere.  The 
e area of one pound of activated carbon is equal to 
cres.   

at is Tailored Granular Activated Carbon?
rt of the surface area of each standard granular 
ted carbon particle is positively charged.  This surface 
attracts negatively charged contaminants, such as 
lorate, in a way that is similar to iron being attracted to 
gnet.  However, because the positively charged 
e area of standard carbon is limited, using standard 
lar activated carbon is not effective in removing high 
ntrations of perchlorate from groundwater.  
 enhance granular activated carbon’s ability to 
ve perchlorate from groundwater, the carbon can be 
ed” by coating the surface with a thin layer of a 
e-active substance.  Since these substances have an 
ance of positive charges, the “tailored carbon” can 

ve much more perchlorate from groundwater than 
ard granular activated carbon. 
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 INSERT:  GAC UNIT 

GRANULAR ACTIVATED CARBON TREATMENT PROCESS

TREATED WATER  
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How It Works 
Granular activated carbon removes contaminants, such as 
explosives and perchlorate, by a process called “adsorption.” 
As contaminated water flows over the activated carbon 
granules contaminants adhere to the many surface areas on 
each grain of carbon.   
     The granular activated carbon systems proposed for use at 
Camp Edwards would be designed to have contaminated 
groundwater, extracted from the aquifer, flow through a series 
of containers or a “treatment train.” The treatment train would 
include containers filled with standard granular activated carbon 
to remove explosives and some perchlorate, along with 
containers filled with “tailored” granular activated carbon 
specifically designed to remove perchlorate. It also could 
include a final granular activated carbon vessel to ensure that 
all contaminants would be captured. 

The number of containers and type of granular activated 
carbon used in each treatment train is based on factors 
including the amount of perchlorate and explosives in 
groundwater, the amount of competing contaminants, such as 
nitrates, and the amount of time the water is in the container. 
    Following treatment, the water is discharged back into the 
aquifer by reinjection wells. Treated water is sampled frequently 
to confirm contaminants are being removed.   
     Over time, the carbon grains may become packed, requiring 
them to be back-washed.  This is done by running clean water 
backwards through the system to flush out the small particles. 
The water then is retreated. 
     In addition, perchlorate and explosives eventually will 
saturate the granular activated carbon in the containers, 
requiring it to be replaced with new carbon.  Based on the 
concentrations of perchlorate and explosives being treated at 
Camp Edwards, carbons used there are expected to have a 
long operating life.   
     Used carbons will be treated and/or disposed of in 
accordance with environmental regulations.  
 

The Impact Area Groundwater Study Program,
which is managed by the U.S. Army Environmental 
Center, is conducting an investigation and cleanup of 
groundwater contamination and its sources at Camp 
Edwards.  Working under U.S. Environmental 
Protection Agency administrative orders and the 
substantive cleanup standards of the Massachusetts 
Contingency Plan, the Massachusetts Department of 
Environmental Protection regulations for 
environmental investigation and cleanup, the Impact 
Area Groundwater Study Program is committed to 
investigating and cleaning up contamination in soil
and groundwater on, or emanating from, the base.  

FFoorr  MMoorree  IInnffoorrmmaattiioonn 
   Please visit the Impact Area Groundwater Study 
Program Web site: 

www.groundwaterprogram.org 
        
        Information repositories have been established in the 
public libraries in Bourne, Falmouth, Mashpee and 
Sandwich. The repositories are updated regularly to 
ensure that all necessary documents associated with 
the cleanup program are available to the public.   
 
Contacts:    
Kris Curley – Impact Area Groundwater Study Program 
508-968-5626  
 
Ellie Grillo – MA Department of Environmental 
Protection  
508-946-2866 
 
Jim Murphy – U.S. Environmental Protection Agency  
617-918-1028 
 


